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(57) Tiivlstelma - Sammandrag 

Keksinnon kohteena on merietelma 
ontelolaattojen tekemiseksi, jossa mene- 
telmassa syottosuppl los ta (1) valuva be- 
tonimassa syotetSan syottoruuvia (2) pyo- 
rittamalla liukuvalumuott i in (3) ontelo- 
tuurnien (4) ymparille ja tiivistetaSn 
tarytyksella muotin muotoa vastaavaksi 
ontelolaataksi (5). Keksinnon mukaan syot- 
toruuvia liikutetaan alhaisella taajuudel- 
la (1-500 jaksoa/min) edestakaisin irrot- 
tamaan betonimassa tiiviista kontaktista 
syottdruuyin kanssa. 



Uppfinningen avser ett forfarande 
for tillverkning av halelement, vid vilket 
forfarande ur en raatningstratt (1) rinnan- 
de betongmassa , genom att rotera en mat- 
ningsskruv (2), matas till en gl idg jut form 
(3) kring haldornen (4) och genom vibre- 
rande komprimeras till ett mot formens 
form svarande halelement (5). Enligt upp^ 
finningen forskjuts matningsskruven fram 
och ater med lag frekvens (1 - 500'frek- 
venser/min) for losgoring av betongmassan 
fran intim kontakt med matningsskruven. 
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menetelma ontelolaattojen tekemiseksi 

Keksinnon kohteeha on patenttivaatimuksen 1 
johdanto-osassa maaritelty menetelma ontelolaattojen 
5 tekemiseksi betonista. 

Tavallisesti betonista valmistettavien ontelo- 
laattojen liukuvalukoneessa betonimassa valutetaan 
omalla painollaan sydttdruuveille, jotka tyontavat 
betonin paineenalaisena valumuottiin. Muotin muodostavat 
10 seinamat ja seinamien rajaamassa tilassa olevat ontelo- 
tuurnat maaraavat syntyvan laatan poikkileikkausprof ii- 
lin. 

Tavallisesti muotissa oleva betoni tiivistetaan 
suurtaajuustarytyksella, jolloin, ontelotuurnia ja/tai 
15 sydttoruuve j a ja/tai muotin muita osia tarytetaan beto- 
nin tiivistamiseksl. . : '. ." 

Tunnetaan menetelmia ja laitteita, joissa 
ontelotuurnia liikutetaan niiden pituusakseleiden suun- 
nassa edestakaisin ja/tai pyoritetaan edestakaisin, 
20 jolloin betonia ei tiivisteta perinteisella tarytyk- 
sella, vaan tuurnaelinten yhdistetyn aksiaalisen ja 
kiertavan liikkeen aikaansaamalla , tiivistyksella . 

Ongelmana kaikissa nykyisissa ontelolaattojen 
tekomenetelmissa on betoniin kohdistuvat suhteellisen 

2 5 suuret paineet, joista johtuu laitteiden eri komponent- 

tien nopea kuluminen ja suuri hudllon tarve. Tunnetuissa 
menetelmissa betonimassa pyrkii tiivistymaan liian 
aikaisin jo ruuvikul jettimen aiueella, jolloin kuljet- 
timen spiraalimaisiin siipiin kohdistuu suuret paineet, 

3 0 mika johtaa myos tavallista suurempaan energiantarpee- 

seen ruuvin pyorityksessa. Samoin suurista ilmenevista 
paineista johtuen betonimassan laadulle on jouduttu 
asettamaan suhteellisen ta^rkat raj at. 

Keksinnon tarkoituksena on poistaa edella 
3 5 mainitut epakohdat. Erityisesti keksinnon tarkoituksena 
on tuoda esiin uudenlainen menetelma ontelolaattojen 
tekemis ksi, jonka avulla ontelolaattakon iden kulumista 
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ja huollon tarvetta vahennetaan olennaisesti . 

Keksinnolle tunnusomaisten seikkojen osalta 
viitataan vaatimusosaan. 

Keksinnon mukaisessa ontelolaattojen tekomene- 
5 telmassa syottosuppilosta valuva betonimassa syotetaan 
syottoruuvia . pyorittamalla liukuvalumuottiin muotin 
rajaamaan tilaan ontelotuurnien ymparille ja mass a 
tiivistetaan tarytyksella muotin muotoa vastaavaksi 
ontelolaataksi . Keksinnon mukaisesti samalla, kun syot- 
10 toruuvi pyorii syottaen betonimassaa muottiin ontelo- 
tuurnien ymparille, syottoruuvia liikutetaan alhaisella 
taajuudella edestakaisin siten, etta syotettava betoni 
ei ole jatkuvassa kontaktissa syotettavan betonimassan 
kanssa, jolloin betonimassa valuu kevyemmin syottoruuvin 
15 mukana eteenpain, se ei kuluta eika rasita syottoruuvin 
kierteita ja se vahentaa pyoritykseen tarvittavaa tehoa. 

Edullisesti syottdruuvia liikutetaan alhaisella 
taajuudella edestakaisin sen akselin suunnassa taajuuden 
ollessa valilla 1 - 500 jaksoa/min, edullisesti 1 - 200 
20 jaksoa/min, esim. 2 - 100 jaksoa/min, mahdollisesti 
noin 5 - 20 jaksoa/min. 

Myos on mahdollista, etta syottoruuvia liiku- 
tetaan sen akselia vastaan kohtisuorassa suunnassa. 
Olennaista keksinnolle on, etta syottoruuvia siirretaan 
25 suhteellisen rauhallisesti edestakaisin ruuvilla siir- 
rettavan betonimassan suhteen niin, etta betonimassa ei 
paase jatkuvasti puristamaan taydella paineella ruuvia 
ja sen siipia vasten. 

Edullisesti kaytettava syottoruuvi on ainakin 
30 osalta pituuttaan kartiomainen , jolloin sen akselin- 
suuntainen liike irrottaa myos syottoruuvin vaipan 
pinnan hetkeksi irti betonimassasta . 

Taten keksinnon mukainen ontelolaattojen teko- 
menetelma eroaa tunnetuista menetelmista olennaisesti 
35 siina suhteessa, etta siina estetaan syottoruuvia muo- 
dostamasta betoniin suurta painetta. Ruuvia liikutetaan 
niin, etta se siirtaa betonin olennaisen paineettom^na 
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, tiivistyskohtaan, joka on syottoruuvin ulkopuolella . 

Keksinnon etuna tunnettuun tekniikkaan verrat- 
tuna on, etta sydttoruuvi ei tukkeudu helposti, jol- 
loin se mahdollistaa pitkat yhta jaksoiset kaytot, ruuvin 
5 pyoriessa. kevyemmin sen kierteisiin voidaan jarjestaa 
suurempi nousu, jolloin kierteita tulee vahemman, tar- 
vitaan pienempi pyorimisnopeus ja tata kautta ruuvi 
myos kuluu vahemman ja sen kayttdika kasvaa. Taten 
kayttd- ja huoltokustannukset pienenevat olennaisesti 

10 keksinnon mukaisella menetelmalla ontelolaattoja teh- 
taessa. Samoin keksinnon mukainen menetelma sallii 
suuremmat vaihtelut betonimassan muokattavuudessa ja 
tydstettavyydessa . 

Normaalilla menetelmalla ontelolaattoja valmis- 

15 tettaessa yksilla sydttdruuveilla voidaan valmistaa 
noin 15.000 - 20.000 m 2 laattaa, minka jalkeen ruuvit on 
uusittava. Keksinnon mukaisella menetelmalla ruuveja 
kaytettaessa ruuvit kestavat noin 70.000 m 2 valmistuk- 
sen. Taten keksinnon mukaisella menetelmalla saavutet- 

20 tava hyoty on merkittava ja selvasti rahassa mitattavis- 
sa. 

Seuraavassa keksinnon mukaista menetelmaa 
selostetaan yksityiskohtaisesti oheisen piirustuksen 
avulla, jossa on esitettyria kaaviokuva eraasta ontelo- 

2 5 laattojen tekokoneesta. 

Piirustuksessa esitettya bntelolaattojen teko- 
konetta kaytetaan keksinnon mukaisesti seuraavasti. 
Betonimassa valuu syottdsuppilosta 1 syottoruuville 2, 
jota pyoritetaan voimalaitteen 9 avulla olennaisen 

30 jatkuvasti. Betonimassa siirtyy liukuvalumuotissa 3 
eteenpain syottoruuvin siirtamana :ontelotuurnan 4 ympa- 
rille. Ontelotuurnan sisaan on jarjestetty taryelin. 6, 
jota kaytetaan voimalaitteella 10, joka on yhteydessa 
taryelimeen 6 pnton syottoruuvin lapi kulkevalla ak- 

35 selilla 11. 

Samanaikaisesti, kun taryelinta 6 kaytetaan, 
muotin kannen muodostavalla tiivistyselimella 7 tiivis- 
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tetaan hiertavalla liikkeella massa paalta pain. Ontelo- 
tuurnan 4 jatkeena on tasoitustuurna 8, j oka on yhtey- 
dessa ontelotuurnaan joustavalia nivelrakenteella 12, 
esim. kumivaipalla, joka estaa taryelimen liikkeiden 
5 paasyn tasoitustuurnaan ja nain se vapaana tarytysliik- 
keista tasoittaa ja rauhoittaa valmistuvan laatan. 

Keksinnon mukaisesti, jotta estetaan sydttdruu- 
vin 2 tukkeutuminen ja betonimassan liian voimakas 
pakkautuminen syottoruuvin alueelle, syottoruuvia siir- 

10 retaan edestakaisin sen akselin suunnassa 13 suhteel- 
lisen. rauhallisella tahdilla. Tata matalataajuista 
edestakaista liiketta varten askeliin on yhdistetty 
voimalaite 14 liikkeen aikaansaamiseksi . 

Nain keksinnon mukaisesti syottoruuvin 2 liik- 

15 kuessa esim. noin 1 cm matkan edestakaisin muutamia 
kertoja minuutissa, betonimassa irtoaa syottoruuvin 
siivekkeista ja samoin syottoruuvin kartiomaisen osan 
15 vaipasta. Tama irtoaminen estaa betonimassan liian 
suuren tiivistymisen ja paakkuuntumisen syottoruuvin 

20 alueelle, jolloin valtytaan ruuvin tukkeutumiselta ja 
vahennetaan olennaisesti ruuvin ja sen ymparilla ole- 
vien osien kulumista ja huollon tarvetta, 

Edella keksintoa on selostettu esimerkinomai- 
sesti oheisen piirustuksen avulla keksinnon eri sovel- 

25 lusten ollessa kuitenkin mahdollisia patenttivaatimusten 
rajaaman keksinnollisen ajatuksen puitteissa, Taten 
syottoruuvin keksinnollinen liike voidaan toteuttaa myos 
monella muulla tavalla. 



PAT E NTT I V AAT I MUK SET 



1. Menetelma ontelolaatto jen tekemiseksi , 
jossa menetelmassa syottosuppilosta (1) valuva betoni- 
massa syotetaan syottoruuvia (2) pyorittamalla liuku- 
valumuottiin (3) ontelotuurnien (4) ymparille ja tii- 
vistetMan tarytyksella muotin muotoa vastaavaksi onte- 
lolaataksi (5), tunnettu siita, etta betoni- 
massa siirretaan olennaisen paineettomana ontelotuurni- 
en (4) ymparille syottoruuvin (2) pySrittamisen lisaksi 
liikuttamalla syottoruuvia alhaisella taajuudella (1 
500 jaksoa/min) sen akselin suunnassa estamaan betoni- 
massan tiiviis kontakti syottoruuvin kanssa, jonka 
jalkeen betonimassa tiivistetaan sinansa tunnetusti 
syottoruuvin (3) jalkeiseen ontelotuurnaan (4) sijoite- 
tulla taryelimella (6). 

2. Patenttivaatimuksen 1 mukainen menetelma, 
t u n n e t t u siita, etta syottoruuvin akselin suun- 
tainen taajuus on valilla 1 - 200 jaksoa/min, edulli- 
sesti 2 - 100 jaksoa/min; esim. noin 5 - 20 jaksoa/min. 

3 . Patenttivaatimuksen 1 mukainen menetelma, 
tunnettu siita, etta syottoruuvin akselin suun- 

tainen liike on 1 - 20 mm. 

4. Jonkin patenttivaatimuksista 1-3 mukainen 
menetelma, tunnettu siita, etta syottoruuvia 
(3) liikutetaan sen akselia vastaan kohtisuorassa suun- 
nassa. 

5. patenttivaatimuksen 1 mukainen menetelma, 
tunnettu siita, etta betonimassan tiivistysta 
tehostetaan laatan ylapintaan tukeutuvalla levymaisella 
tiivistyselimella (7). 
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Method for producing hollowcore slabs 
(57) Abstract 

The invention relates to a method for producing hollowcore slabs, wherein a concrete mixture 
flowing from a feeding funnel (1) is fed by rotating a feeding screw (2) into a sliding mould (3) 
around hollow mandrels (4) and is compacted by vibration to a hoHowcore slab equivalent to the 
shape of the mould. According to the invention, the feeding screw is moved back and forth at - 
low frequency (1 - 500 fiequencies/minO to loosen the concrete mixture from close contact with 
the feeding screw. 
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METHOD FOR PRODUCING HOLLOWCOBE SLABS 

The invention relates to the method for producing concrete hollowcore slabs specified in the 
introductory part of 'Claims' 1. 



Normally, kn a stip-castingm achine for manufacturing concrete hollowcore slabs, concrete 



mixture is cast on its own weight to feeding screws that push the concrete under pressure to a u-- 
casting mould. The walls that form the mould, and the hollow mahdrels located in the space 
bordered by the walla, determine the cross profile of the cast slab. 

Normally, the concrete that is in the mould is compacted by high frequency vibration, wherein 
hollow mandrels and/or feeding screws and/or other parts of the mould are vibrated in order to 
compact the concrete. 

Methods and equipment are known, wherein hollow mandrels are moved back and forth in the 
direction parallel to their longitudinal axles arid/or rotated back and forth, when the concrete is 
not compacted by traditional vibration, but by compaction resulting from the combined axial anc 
rotating movement of the mandrel units. 

The problem thai all contemporary methods have for producing hollowcore slabs are the 
relatively high pressures on the concrete causing fast wear and tear and high need for 
maintenance of the equipment and the various components. In the known methods the concrete 
mixture tends to compact too early in the area of the screw conveyer exposing the spiral-like 
blades of the conveyer to high pressures, which leads to higher than normal power demand when 
rotating the screw. Also, due to the high occurring pressures, it has been necessary to set 
relatively strict limits to the quality of the concrete mixture. 

The purpose of the invention is to eliminate the above-mentioned disadvantages. Especially, the 
purpose of the invention is to bring forward a new method for producing hollowcore slabs that 
will essentially reduce wear and tear and the need for maintenance of hollowcore slab machinery. 
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Regarding the distinguishing characteristics of the invention, we refer to the 'Claims' section. 

According to the method for producing hollowcore slabs embodied in the invention, the concrete 
mixture flowing from the feeding funnel is fed by rotating the feeding screw into the sliding 
mould to the space bordered by the mould around the hollow mandrels, and the mixture is 
compacted by vibration to a hollowcore slab equivalent to the shape of the mould. According to 
the invention, at the same time as the feeding screw is rotating feeding the concrete mixture into 
'die mould around the hollow mandrels, the feeding screw is moved back and forth at low 
frequency so that the concrete that is being fed is not in constant contact with the concrete 
mixture that is being fed allowing the concrete mixture to flow forward more lightly wfth the 
feeding screw, not wearing or burdening the thread of the feeding screw, decreasing the power 
needed for rotation. v * - ; ^ : 1, 

Economically, the feeding screw is moved back and forth at low frequency in the direction 
parallel to its axle the frequency being between 1 - 500 frequencies/mm., economically 1 - 200 
frequencies/miiL, for example 2 -100 frequencies/mm.^ possibly about 5-20 frequencies/min. 

It is also possible to move the feeding screw in the direction perpendicular to its axle. Essential to 
the invention is that the feeding screw is moved relatively peacefully back and forth in relation to 
the concrete mixture that is moved forward with the feeding t;crew so that the scrsw and its blades 
are not subjected to constant full pressure from the concrete mixture. 

The economically operable feeding screw has at least partially a conic shape lengthwise allowing 
the movement in the direction parallel to its axle to detach the surface of the shell of the feeding 
screw from the concrete mixture for a moment. 

Therefore, the method for producing hollowcore slabs embodied in the invention is essentially 
different from the known methods in that it prevents the feeding screw from creating high 
pressure on the concrete. The screw is moved so that it moves the concrete essentially pressure- 
free to the compacting point located outside the feeding screw. 
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The advantage of the invention is, compared to known technology, that the feeding screw does 
not get plugged easily allowing long continuous operation, and as the screw rotates lighter, a 
higher pitch for its thread can be arranged resulting in a smaller number of thread, lower rotation 
speed, and this way the screw has less wear and tear and longer service life. Therefore, operation 
and maintenance expenses decrease significantly when producing hollowcore slabs according to 
the method embodied in the invention. As well, the method embodied in the invention allows 
more variation in the workability of the concrete mixture. 

When producing hollowcore slabs with the normal method, with one set of feeding screws 
approximately 15.000 - 20.000 sq. metres of slabs can be made, after which the screws need to be 
changed. When operating the screws according to the method presented in the invention, the 
screws are dependable for 70.000 sq. metres of production. Therefore, the utility gained with the 
method embodied in the invention is significant and can clearly be measured in money. 

The method embodied in the invention will further be explained in detail by the attached drawing 
repiesenting a diagram of a machine for producing hollowcore slabs. 

The machine for producing hollowcore slabs represented in the drawing is operated according to 
the invention as follows. The concrete mixture flows from the feeding funnel 1 tp the feeding 
screw 2 which is rotated by using a power engine 9 essentially continuously. The concrete 
mixture moves forward in the sliding mould 3 with the help of the feeding screw around the 
hollow mandrel 4. Inside the hollow miandrel there is a vibration unit 6 that is operated by a 
- power engine 10 that is in connection with the vibration un.il 6 by an axle 1 1 TOing toou^ the_ 
hollow feeding screw. 



At the same time, as the vibration unit 6 is being operated, the compaction unit 7 serving as a 
cover of the mould, is used to compact the concrete mixture with a rubbing movement from the 
above. f 
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As an extension to the hollow mandrel 4, there is a levelling mandrel 8, that is in connection with 
the hollow mandrel by a flexible hinged structure 12, for example rubber shell, preventing the 
movements of the vibration unit from getting to the levelling mandrel, and therefore, being free of 
vibration movements, it levels land settles the cast slab. 

According to the invention, to prevent the feeding screw 2 from getting plugged, and the concrete 
mixture from getting packed too heavily in the area of the feeding screw, the feeding screw is 
moved back and forth in the direction parallel to its axle 13 at a relatively peaceful pace. To 
create this low- frequency back-and- forth movement the power engine 14 has been connected to 
, the axle. 

This way, according to the invention, when the feeding screw 2 moves, for example, a 1 cm 
distance back and forth a few times a minute, the concrete mixture loosens from the blades of the 
feeding screw and also from the shell of the conic part 15 of the feeding screw. This loosening 
prevents the concrete mixture from compacting too much, and from packing in the area of the 
feeding screw, thus the screw avoids getting plugged, and the wear and tear and the need for 
maintenance of the screw and the parts surrounding it is essentially decreased. 

The invention was illustrated above with the attached drawing, while various applications of the 
invention are possible within the limits set for the innovative idea by the claims. Therefore, the 
innovative movement of the feeding screw can also be realised in many other ways. 
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CLAIMS 



1. A method for producing hollowcore slabs* wherein concrete mixture flowing from a feeding 
fennel (1) is fed by rotating a feeding screw (2) into a sliding mould (3) around hollow mandrel: 
(4) and is compacted by vibration to a hollowcore slab (5) equivalent to the shape of the mould, 
characterized in that the concrete mixture is moved essentially pressure-free around the hollow 
mandrels (4) f in addition to rotating the feeding screw (2), by moving the feeding screw at low 
ftequenc^^ 

of the co^ete^toe with the feeding screw, after which the concrete mixture Is compacted a 
it is known, with a vibration unit (6) placed in the hollow mandrel (4) located after the feeding 



2. A method according to claim 1, characterized in that the frequency in the direction parallel to 
the axle of the feeding screw is between 1 - 200 frequencies/min., economically 2 -100 



3. A method according to claim 1, characterized in that the movement in the direction parallel to 
the axle of the feeding screw is 1 -20 mm. 

4. A method according to any of claims 1 - 3, characterized in that the feeding screw (3) is 
moved in the direction perpendicular to i ts axle. 

5. A method according to claim 1, characterized in that the compaction of the concrete mixture is 
intensified with a sheet-like compaction unit (7) leaning on the top surface of the slab. 



I hereby certify that the above translation is a full and true rendering of the Finnish document 
shown to me. 
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screw (3). 



firequencies/min. t for example, 5-20 frequencies/min. 



Maritta H. Jaminki 




Certified Translator 



